Two new thiocarbamates (1 and 2) along with two known compounds have been isolated from the ethyl acetate extract of Moringa oleifera seeds. The new compounds were characterized as O-n-butyl-4-[(α-L-rhamnopyranosyloxy)benzyl] thiocarbamate (E ) (1) and O-ethyl-4-[(α-L-rhamnopyranosyloxy)-3-hydroxybenzyl]thiocarbamate (E ) (2) on the basis of 1D and 2D NMR spectroscopic data and MS analysis.
Hz), H-2' (3.82, m), H-3' (3.65, m), H-4' (3.28 J = 9.1 Hz), H-5' (3.48, dq, J 5',4' = 9.2 Hz, J 5',6' = 6.0 Hz) and H 3 -6' (1.09, d, J = 6.0 Hz)] [4, [8] [9] [10] [11] [12] 17, 18] . The three hydroxy groups of the rhamnose moiety, appearing at δ 4.94, 4.58, and 4.86 as doublets, were assigned to 2'-OH, 3'-OH and 4'-OH, respectively; these disappeared upon shaking with D 2 O. The prominent fragment ions at m/z 147 (a) and 164 (b) in the EI-MS spectrum of 1 (chart 1) further supported the presence of a rhamnose moiety in the compound. Two ortho-coupled doublets (J = 8.7 Hz), integrating for two protons each and appearing at δ 7.25 and δ 6.97, revealed the presence of a p-substituted benzene moiety. Furthermore, the appearance of a base peak at m/z 107 corresponding to ion h (C 7 H 7 O + ) in the EI-MS was also consistent with the presence of a p-substituted benzyl moiety [8] . In the 1 H-1 H COSY spectrum, a two protons benzylic methylene doublet at δ 4.54 (J = 5.7 Hz) was correlated with the NH proton at δ 9.57 (t, J = 5.7 Hz), which indicated the existence of an Ar-CH 2 -NH moiety. The D 2 O exchange caused the disappearance of the NH signal and transformed the H 2 -7 doublet into a singlet. In the 13 C NMR spectrum, a signal appearing at δ 189.80 was assigned to a thiocarbonyl carbon. A two proton quartet (J = 7.1 Hz) at δ 4.36 for H 2 -1", a four proton multiplet at δ 1.21-1.25 for H 2 -2" and H 2 -3", a three proton triplet (J = 6.0 Hz) at δ 0.81 for H 3 -4" in the 1 H NMR spectrum indicated the presence of an n-butyloxy function attached to a thiocarbonyl carbon (Table 1 ). In the EI-MS of 1, the diagnostic ions at m/z 43, 57, 73, 312, 328, 342, 356 and other significant ions at m/z 117, 132, 146, 147 (a), 164 (b), 223 (c), 239 (d, e), 253 and 268 further supported the presence of an n-butyl moiety linked with a thiocarbamate function of the 4-(α-Lrhamnopyranosyloxy)benzyl unit. Moreover, the downfield chemical shift at δ 9.55 of the NH proton revealed that this is cis to sulfur and thus 1 has a trans E stereochemistry, as observed earlier in the case of similar thiocarbamates [8, 10] . A one proton singlet at δ 6.81 and two one proton doublets (J = 8.4 Hz each) resonating at δ 7.01 and 6.70 were assigned to H-3, H-5 and H-6, respectively, which indicated a 1,2,4-trisubstitution in the benzene ring. This was supported by the 13 C NMR signals at δ 115.5 (C-3), 118.9 (C-5) and 118.3 (C-6). The base peak at m/z 123 (fragment f) and a prominent ion at m/z 105 in the EI-MS, generated from fragment f by the loss of a water molecule, indicated that one of the substituents in the benzene moiety is a hydroxyl group and its position at C-2 was clearly indicated by the hydroxyl proton singlet (δ 4.27) and its correlations with C-1 (δ 143.2) and C-3 (δ 115.5) in the HMBC spectrum. That the α-Lrhamnose group [8-12, 17, 18] was linked to C-1 in the aromatic ring was evident from the HMBC correlation between rhamnopyranosyl H-1' (δ 5.38, d, J = 1.6 Hz) and oxyaryl C-1 (δ 143.2).
That suggests its existence in two tautomeric forms, 2a and 2b, in the ratio 3:1 ( Table 2 ). Other isolated compounds were identified as niazirin [8] and 5,5dimethyloxazolidine-2-thione [17] , on the basis of observed spectral and literature data.
Experimental
General: Column chromatography was performed on silica gel (60-120 mesh). Readymade preparative layer silica gel 60 F 254 , 0.5 mm, Merck, Germany glass plates were used for preparative TLC, and the analytical TLC plates used were aluminum sheets precoated with silica gel 60 F 254. The spots were visualized by either exposure to I 2 vapors or by spraying with anisaldehyde-sulfuric acid reagent, followed by heating the plate at 110°C for 15 minutes. Solvents used were either of analytical grades or were pre-distilled. IR (CHCl 3 ) spectra were recorded on a Perkin-Elmer 1710 FT-IR spectrometer. 1 H NMR (300 MHz), 13 C NMR (75 MHz) and 2D NMR spectra were recorded on a Bruker Avence DRX-300 using TMS as internal standard. EI-MS data, 70 eV, were recorded on a JEOL-JMSD-100 spectrometer, with a direct inlet system and FAB-MS (positive) data on JEOL SX 102/DA-600.
Plant material:
Pods of Moringa oleifera were collected from the Lucknow region in January 1999. The plant was authenticated by Dr. S. C. Singh, Taxonomist, Department of Botany, CIMAP, and a voucher specimen has been deposited in the herbarium of the department.
Extraction and isolation:
The pods were peeled and the seeds obtained were air dried and powdered. The powdered seeds (400 g) of M. oleifera were extracted with EtOAc (1 L x 7 times) at room temperature to furnish a residue (31 g). This residue (20 g) was subjected to silica gel (450 g) CC and elution of the column was carried out with increasing percentages of EtOAc in n-hexane. Recrystallization of n-hexane-EtOAc (95:5) fractions 13-30, and preparative TLC of n-hexane-EtOAc (90:10) fractions 31-35 yielded known compounds 5, 5-dimethyloxazolidine-2-thione (0.045 g) and niazirin (0.011 g), respectively. (2) IR ν max (CHCl 3 ): 3400 (OH), 1656, 1609, 1511, 1385, 1230, 1123, 1065 and 1023 cm -1 . 1 H NMR: Table 2 . 13 C NMR: Table 2 . HETCOR and HMBC: Table 2 . 
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